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A Persistent yet Variable Feature

Driving Variables from Above & Below

We describe the spatial variability of southern California marine layer clouds and study the daily and The marine stratus has a typical diurnal cycle in which its inland extent is greatest in the morning, it WIJJA 2000-2010 Subsidence Inversion Relationships MLC index for Low (< 50 m) immediate Coastal (within 3 km) MLC Presence and 4 PST Inversion
intradaily relationships between the cloud extent and meteorological variables. We utilize a record of then recedes coastally into the afternoon. The coast was cloudy ~70% of 2007-2010 summer S - ‘ LaEsTaz| g T T T R .
low level clouds derived from GOES imagery, radiosonde measurements, and a regional dynamical mornings at 6:30 PST, this was reduced to ~ 40% by 10 PST for the immediate coast, and even less I ) E -' i Jr/\ A i { : )
downscaling of a global reanalysis. Strong diurnal, intraseasonal, and interannual variability are just slightly inland (Fig. 2b). The colloquialisms May Gray and June Gloom describe the persistent &7 - L &, : v R 1 //.\ it }ﬂ//’. \ i - o
observed through the half hourly daytime record of MJJA 2007-2010. EOF analysis on albedo cloudiness of these months overland, while MLC presence is maintained over the immediate coast €5 gut o o i ! R h.; Jii s e Al \ o _
confirms the importance MLC to the region. We find at the immediate coast, morning marine layer and offshore waters in July (Fig. 2c¢). Variability between seasonal cloudiness exists with 2010 being ? },‘-:.',:”f o é . a1 i / ‘.b-/\ / \ / f‘f | /-‘ /‘\/' Lo é i
cloud presence is largely explained by inversion strength and cloud thickness, while inversion base the cloudiest of the four summers (Fig. 2d). In fact, July 2010 was the cloudiest July in 50 years ig- & '° e ; LTS B f /’\"'\I-" ol | L ot =
height plays a more pivotal role in marine layer cloud daily inland extent. Night and early morning according to observations of low level cloudiness at San Diego Airport. Not surprisingly from the 4 X 2 ;;, I "'\ \/. Rt i / : / { g i
times when the winds (in or above the inversion) are from the south compared to northwest are year averages, the leading Empirical Orthogonal Function (EOF) from daytime MJJA 2010 GOES- = 84 :°..:‘I;:::.;,,=,~§ . -°.'.=I,:::-..,.. 3 iR : V\ | /\/" %
associated with more inland extent of the cloud layer throughout the day. Periods of southerly winds albedo (cloudiness), representing 67% of total variance, is clearly a marine and coastal pattern (Fig. ] I et i T - \/ \ i \/\ L 1R E g
are in turn found to be associated with higher inversion bases than during northwesterly flow. 3a). The signature of the low clouds can be seen in the leading edge’s sensitivity to elevation. This 5 . ‘ \/ / ' .“Mi ; \ o] |
preliminary analysis confirms that MLCs are the most dominant factor in the variance of cloudiness | | . | B L B \ 1 T o[
during summer in this region and provides quantitative evidence of the cloud layer’s significance. 0 5 10 15 a 3 n o oL " e ~
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‘The coldest winter | ever spent was a summer in San Francisco’ __ Figure 4 (above): Relationship between inversion S merensenes e fased i remoies
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Background: Low marine stratus clouds, g o 40 oo
often referred to as marine layer clouds X 20 g - I
(MLCs), are a persistent regional feature of 5 o | | | 9 T
California coastal summer climate. Their piis 20 pavs s 24 sits b0 sans one 245 An essential ingredient to the formation and persistence of MLCs =« - o0
oresence modulates summertime heat, while - e lnE e lnE IS a strong temperature inversion which acts to inhibit vertical air § o o
their unanticipated absence during a heat = 13.30 PST 17-00 PST motion and thus, cap the cloud layer. The likelihood of inversion § e- o |
wave can lead to health risks as occurred in N occurrence over the region is high (90.1% of observations over ® > o
July 2006. The low level cloud layer responds . ) 11 summers). While almost al\_/vays pr_esent,_ the inverg.ion 21 o P . P
to a combination of global and regional climate - ’ ) properties vary as shown in the Flg. 4 for inversion basg he!ght K - o I°
and weather as well as local topography. MLC ° 3 and strength. Inve_rS|on strength is generally gr_eater _at nighttime i $ VP&eoes s
dynamics should therefore reflect sensitivities o ” (4 PST) than daytlme.(16 PST), angl str_onger nversions te_nd to b - 5 mversions"engm:; )
to a range of physical influences on global, BT/ ¢ 6 ‘ havc? a Iovyer base height. As seen |n.F|g. 5a 2010 days without _ UL S S0PST S mersen STMAAZIO
regional, and local scales. 2415 242.0 2425 243.0 2435 sale 220 Imz 2450 2Bs sae 220 .242: 230 285 an inversion at 4 PST overlap with completely cloud free Figure 5 (above): Morning
Percent of tims Cloudy Percent of time Cloudy mornings. Fig. 5b illustrates that weaker inversions are Coastal MLC and 4 PST
Methods: This work utilizes Geostationary TeE——— 2007 2008 associated with Iov_ver Iikelihqod of_MLC; outlie_rs In the inversion inversion gtrength_ for summer
Operational Environmental Satellite (GOES) Figure 1: Photographs taken from Scripps Institution ° strength and MLC index relationship are explained by anomalous _2010 (a) time series w_|th clqud
observations at half hourly daytime, 1km of Oceanography in summer 2012 providing a view N cloud thickness values (including negative values in dark blue). index blue and inversion
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